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When people engage in mind wandering they drift away from a task toward their inner 
thoughts and feelings. These thoughts often circle around people's personal futures. 
One assumed function of mind wandering is that it aids problem solving and planning 
for the future. We will discuss different forms of mind wandering and their effects on 
problem solving and behavior change. While solely fantasizing about a desired future 
leads to poor problem solving and little behavior change, mind wandering in the form 
of mental contrasting leads to skilled problem solving and substantial behavior change. 
In mental contrasting, people first envision the desired future and then imagine the 
obstacles that need to be surmounted to reach said future. Mental contrasting instigates 
behavior change by modulating the strength of associations between future and reality 
and between reality and instrumental action. Intervention research shows that mental 
contrasting can be taught as a cost- and time-effective self-regulation strategy of behavior 
change. The findings have implications for research on mind wandering, problem solving, 
and on creating effective interventions of behavior change. 
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Mind wandering (Singer, 1966; Antrobus, 1968; Klinger, 1990; 
Giambra, 1995; Teasdale et al., 1995; Wegner, 1997; Smallwood 
and Schooler, 2006) occurs when the attention shifts away from a 
current task or the present situation to one's inner thoughts and 
feelings. For example, people may read a book without absorb- 
ing the book's content by thinking about something unrelated 
to the book's story. Mostly, these free thoughts are not triggered 
by stimuli within the environment but by stimuli within the per- 
son herself. Unfulfilled goals or current concerns are assumed to 
be one important source of mind wandering (e.g., Singer, 1966; 
Klinger, 1975, 1990; Smallwood, 2010). Studies investigating the 
contents of mind wandering support this assumption: People 
engaging in mind wandering oftentimes think about their current 
concerns and their free thoughts tend to be future oriented (e.g., 
Berntsen and Jacobsen, 2008; Smallwood et al., 2009a; Baird et al., 
2011; D'Argembeau et al., 2011). One hypothesis implies that 
mind wandering about personal concerns and future states sup- 
ports future planning and the resolving of everyday life problems 
(Klinger, 2009; Schooler et al., 2011). So far, research in the field 
of mind wandering has not directly approached this hypothesis, 
and as Smallwood and O'Connor (2011) stated, future studies 
answering the question of how the content of mind wandering 
affects individuals' functioning, are needed. In order to shed light 
on the function of mind wandering, we will describe the results 
of over 15 years of research about free thoughts and images about 
the future, and how they impact individuals' cognition, emotion, 
and action. 

POSITIVE FANTASIES 

The self-help literature clearly advises us to think positively 
in order to become a happy and successful person. Studies 



on fantasies about the future (i.e., free thoughts and images; 
Oettingen and Mayer, 2002; Oettingen, 2012) and their effects 
on effort and success, however, speak differently: The more pos- 
itive a person's fantasies about the future, the less successful she 
is in realizing these fantasies. This pattern of results appears in 
the health, interpersonal, and academic domain, across ages and 
cultures, and for different measures of fantasies as well as for dif- 
ferent indicators of effort and success (for a review, see Oettingen, 
2012). For example, the more positively overweight women fan- 
tasized about losing weight, the fewer pounds they lost over the 
course of one year (Oettingen and Wadden, 1991), and the more 
positively patients undergoing hip replacement surgery fantasized 
about their recovery, the less well the physical therapists rated 
their actual recovery 2 weeks later (Oettingen and Mayer, 2002). 
Positivity of fantasies predicted low success in entering a roman- 
tic relationship, low course grades in an upcoming exam, and over 
the course of 2 years a poor transition into work life (Oettingen 
and Mayer, 2002; H. B. Kappes et al., 2012). Compared to relevant 
control groups, induced positive fantasies led to lower mastery of 
everyday life (H. B. Kappes and Oettingen, 2011) and less will- 
ingness to contribute to charity, whether giving was measured by 
donating money, effort, or time (H. B. Kappes et al., 2013). 

POSITIVE FANTASIES: MECHANISMS 

Positive fantasies about a wished for future allows a person to 
enjoy future success already in the here and now, and thus it 
appears that no effort for fulfilling the wished for future is needed. 
Indeed, in four studies, inducing positive fantasies led to lower 
energization and lower effort than questioning fantasies, negative 
fantasies, or factual thoughts (H. B. Kappes and Oettingen, 201 1). 
In these studies, energization was measured by subjective feelings 
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as well as by objective measures (e.g., systolic blood pressure). 
The results imply that when aiming to realize a desired future one 
should not let one's mind solely wander to a positive future; rather 
one should integrate in one's fantasies a clear sense of reality. We 
present mental contrasting of future and reality, a self-regulation 
strategy of behavior change that uses positive future fantasies 
as the background against which obstacles of current reality are 
imagined: The strategy produces behavior change as people now 
effortfully try to overcome the obstacles to reach the wished for 
future. 

MENTAL CONTRASTING 

Mental contrasting (Oettingen, 2000, 2012; Oettingen et al., 2001) 
is a problem solving strategy that leads to selective behavior 
change. In mental contrasting individuals first positively fantasize 
about a wished for future (e.g., solve an ongoing interpersonal 
conflict) and then mentally elaborate the current reality that 
stands in the way of realizing the envisioned future (e.g., one's 
shyness). By imagining the future and thereafter imagining obsta- 
cles of reality, the future links to the reality, revealing that in order 
to realize the wished for future, one has to act on the current 
reality (e.g., to solve the interpersonal conflict one needs to over- 
come present shyness). As a consequence, one's expectations of 
being able to overcome the obstacle to attain the desired future 
will determine one's behavior: high expectations lead to increased 
effort and success and low expectations lead to decreased effort 
and success; the latter causing people to free up resources by 
letting go of pursuing unrealistic wishes. 

Fantasy Realization Theory (Oettingen, 2000, 2012) specifies 
two additional modes of thought: solely thinking about the pos- 
itive future (indulging) or solely thinking about the obstacles of 
current reality (dwelling). Indulging in the desired future ignores 
possible obstacles and therefore conceals the necessity to act. 
Dwelling on present reality, on the other hand, does not give 
direction of where to go. Behavior therefore stays unchanged and 
independent of a person's expectations of success. 

An ample amount of studies show the different effects of men- 
tal contrasting vs. indulging and dwelling on behavior change. For 
example, college students named their most important interper- 
sonal concern and indicated their expectations of resolving the 
concern. They were then randomly assigned to one of three condi- 
tions: mental contrasting, indulging, or dwelling. When measur- 
ing their feelings of energization right after the experiment, and 
then 2 weeks later, participants with high expectations increased 
in energization and acted immediately, those with low expecta- 
tions decreased in energization and delayed their action. Students 
in the indulging and dwelling conditions did not change, neither 
in their energization nor in their immediacy of action, regard- 
less of whether their expectations were high or low (Oettingen 
et al., 2001). In other words, indulging and dwelling led individ- 
uals to invest too little when chances of success were high and to 
invest too much when chances were low. This pattern of results 
has been replicated in different life domains (e.g., interpersonal, 
health, academic), for short term as well as for long term goals 
(e.g., giving a speech, female doctoral students combining career 
and childrearing), for people of different ages and cultures (e.g., 
Germany and the US), and for different measures of goal pursuit 



(e.g., cognitive, emotional, and behavioral; for an overview, see 
Oettingen, 2012). 

MENTAL CONTRASTING: SPONTANEOUS USE 

Studies (H. B. Kappes et al., 2011; Sevincer and Oettingen, 2013) 
investigating which mode of thought participants spontaneously 
engage in, found that individuals rather indulge than mental con- 
trast. These findings come as no surprise because mental contrast- 
ing is cognitively more demanding than other modes of thought 
(Achtziger et al., 2009). In contrast to indulging and dwelling, it 
involves both images about the desired future and images about 
the present reality. Like mental contrasting, mind wandering also 
involves thoughts about both the future and the present (e.g., 
Baird et al, 201 1; Stawarczyk et al., 201 1; Song and Wang, 2012). 
Thus, people should mind wander by indulging and dwelling, but 
also by mental contrasting. Which factors then influence whether 
mind wandering comes in the form of indulging or dwelling vs. 
mental contrasting? 

Contextual factors influence the degree to which people spon- 
taneously mental contrast. Specifically, in six studies H. B. Kappes 
et al. (2011) investigated the effects of mood on spontaneous 
mental contrasting. Assessing modes of thought in participants' 
writings about a personal concern, the authors found that sad 
mood as opposed to happy mood and neutral mood fostered 
mental contrasting. It is important to note that spontaneous 
mental contrasting, just like experimentally manipulated men- 
tal contrasting, led to expectancy-dependent goal commitment 
(H. B. Kappes et al., 2011; Sevincer and Oettingen, 2013). 

When measuring spontaneous mental contrasting, we asked 
participants to mentally elaborate on their wishes and concerns, 
but did not catch them while mind wandering. However, as the 
frequency of mind wandering is associated with being unhappy 
(e.g., Kane et al., 2007; Smallwood et al., 2009b; Killingsworth and 
Gilbert, 2010; Mar et al., 2012), the question arises of whether 
unhappy mood triggers mind wandering in the form of mental 
contrasting. If so, we would speculate that mind wandering when 
triggered by contextual factors such as sad or unhappy mood may 
work as a vehicle for problem solving and behavior change. Other 
contextual factors than mood such as prior experience or habitual 
use with mental contrasting may also influence the frequency of 
mental contrasting when mind wandering. Specifically, if a per- 
son is skilled in mental contrasting or habitually engages in it, it 
should be less cognitively demanding and thus may occur more 
likely during mind wandering. Similarly, a high working memory 
capacity should allow a person to mental contrast during mind 
wandering. 

MENTAL CONTRASTING: MECHANISMS 

To explain the effects of mental contrasting on behavior change, 
research has identified three sets of mechanisms: cognitive 
changes, motivational changes, and people's response to set- 
backs. Regarding cognitive mechanisms, mental contrasting 
changes (a) the strength of the association between future and 
reality (b) the strength of the association between reality and 
the actions to overcome the reality and (c) the meaning of real- 
ity. Importantly, all these changes mediated the effects of mental 
contrasting on behavior change. Firstly, mental contrasting (vs. 
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relevant control conditions) strengthens the association between 
future and reality when expectations are high, and weakens it, 
when expectations are low (Oettingen, 2012). Secondly, mental 
contrasting also strengthens the association between reality and 
instrumental means to overcome the reality. For example, for a 
student who expects a high course grade in an important upcom- 
ing exam the obstacle of reality (e.g., being invited to a party) is 
closely associated with the action to overcome the obstacle (e.g., 
stay home and study; A. Kappes et al., 2012a). Thirdly, mental 
contrasting changes the meaning of reality: Only when expecta- 
tions are high is the reality interpreted as an obstacle (e.g., the 
party on Saturday is not a fun event, but an obstacle to obtaining 
the high grade). Mental contrasting even helps to detect obsta- 
cles that stand in the way of fulfilling one's wishes. For example, 
young chess players with high expectancies who were induced to 
mental contrast detected a chess piece more readily as an obstacle 
to winning a chess match than did respective chess players in the 
control condition (A. Kappes et al., 2013). 

The motivational mechanism bridging the effects of mental 
contrasting and behavior change is energization (measured by 
subjective feelings as well as by objective measures like systolic 
blood pressure): When expectations are high, people feel more 
energized and systolic blood pressure increases, when they are 
low, people feel less energized and blood pressure decreases. Other 
modes of thought produce no change. Importantly, changes in 
energization mediate the effects of mental contrasting on behav- 
ior change (Oettingen et al., 2009). 

A third mechanism that renders mental contrasting effective is 
how people respond to set-backs. A. Kappes et al. (2012b) tested 
whether mental contrasting affects responses to goal-relevant 
negative feedback. Mental contrasting promoted the processing 
of useful information entailed in negative feedback which in turn 
helped participants to form plans for implementing behavior 
change. Mental contrasting also protected the self-view of com- 
petence against negative feedback and facilitated optimistic attri- 
butions for negative feedback. These results suggest that mental 
contrasting regulates effective responses to negative feedback to 
initiate and sustain behavior in line with expectations of success. 

In sum, mental contrasting changes non-conscious cognition, 
energization, and responses to negative feedback. The exercise 
of mental contrasting itself, however, is a conscious procedure 
that is cognitively demanding. Indeed, Achtziger et al. (2009) 
using MEG tested mental contrasting vs. indulging vs. resting in 
a within design showing that mental contrasting is a cognitively 
demanding strategy that goes along with heightened mental activ- 
ity exactly in those areas that are suggested by Fantasy Realization 
Theory: In the areas associated with holistic thinking and inten- 
tion formation, working memory and episodic memory as well 
as with intense visualization. In contrast, indulging showed to be 
a non-demanding, undirected way of thinking about the future 
similar to resting (Achtziger et al., 2009). 

MENTAL CONTRASTING: INTERVENTIONS 

Based on the effects and mechanisms of mental contrasting dis- 
covered in the laboratory, we created intervention studies testing 
whether the strategy can be successfully used in the field. These 
studies show that mental contrasting can be easily taught and that 



people can apply the strategy by themselves. People can use men- 
tal contrasting regarding wishes of any content and pertaining 
to any life domain (e.g., academic, interpersonal, health). People 
can use mental contrasting across their life span and regard- 
less of which socio economic status and cultural background 
they belong to. Mental contrasting helps to resolve short-term 
concerns and fulfill long-term wishes as it provides clarity and 
direction of what one wants to achieve and what is necessary to 
let go of. For example, mental contrasting led health care profes- 
sionals to successfully manage their everyday life (Oettingen et al., 
2010), disadvantaged elementary- and middle-school children 
to increase their school performance (Gollwitzer et al., 2011), 
patients suffering from type 2 diabetes to improve their self-care 
(Adriaanse et al., 2013), and middle aged, overweight fisher- 
men of low socio-economic status to engage in more physical 
activity (Sheeran et al., 2013). In a standard dyadic negotiation 
game, mental contrasting participants found more integrative 
solutions than indulging, dwelling, and control participants, and 
were fairer to their partners (Kirk et al., 2011). Importantly, using 
mental contrasting in one domain helped behavior change in 
other domains. Students who were induced to mental contrast 
regarding eating fewer calories over the course of 2 weeks ate 
not only fewer calories but also increased their physical activity 
(Johannessen et al., 2012). 

MENTAL CONTRASTING WITH IMPLEMENTATION INTENTIONS 

As described before, mental contrasting strengthens the associa- 
tion between the reality and the action to overcome the reality 
(A. Kappes et al., 2012a). But even though mental contrast- 
ing strengthens the association between reality and instrumental 
action as well as subsequent behavior change, people may stum- 
ble on the way to reaching the wished for future, especially when 
this future entails changing an engrained behavior (Webb and 
Sheeran, 2006; Adriaanse et al., 2010). Implementation inten- 
tions should prevent such stumbling. Therefore, we combined 
mental contrasting with implementation intentions (MCII), rea- 
soning that mental contrasting effects on behavior should be even 
more evident when people in addition explicitly form imple- 
mentation intentions. In short, we created Mental Contrasting 
with Implementation Intentions (MCII), a strategy encom- 
passing both, mental contrasting and forming implementation 
intentions. 

Implementation intentions (Gollwitzer, 1993, 1999) are plans 
that spur goal pursuit by linking a specific situation with a goal- 
directed action. They come in the form of "if situation x, then 
I will perform behavior y." The effects of forming implemen- 
tation intentions have been supported in a great number of 
studies across life domains (for reviews, see Gollwitzer, 1999; 
Gollwitzer and Sheeran, 2006). However, implementation inten- 
tions require determined goal pursuit, clarity of the critical 
situation (if-part) and clarity of the goal-directed action (then- 
part). Mental contrasting meets exactly these requirements. It 
creates determined goal pursuit, reveals the critical situation 
(obstacle of reality), and links the reality with the instrumental 
action to overcome the reality (goal-directed action). Applying 
mental contrasting with implementation intentions (MCII) 
indeed led to more behavior change than either strategy alone 
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(Adriaanse et al., 2010; Kirk et al., 2013). For example, MCII 
led to improvement in attendance and course grades of children 
from disadvantaged backgrounds (Duckworth et al., 2013), in 
the homework of children at risk for ADHD (Gawrilow et al., 
2013), and in the self-discipline of adolescents preparing for 
standardized tests (Duckworth et al., 2011). It helped to reduce 
insecurity-based behaviors (e.g., looking through the partner's 
phone log) and increased commitment in romantic relationships 
(Houssais et al., 2013). It also led to more physical exercise over 
a time period of 4 months and to a healthier diet over the period 
of 2 years (Stadler et al., 2009, 2010). Finally, mental contrast- 
ing helped chronic pain patients to become more physically active 
during rehabilitation and 3 months thereafter (Christiansen et al., 
2010). 

CONCLUSION 

In this review we shed light on the question of how differ- 
ent modes of self-regulatory thought affect behavior change. 
We first reported research about free thoughts and images and 
their impact on effort and success. Specifically, the more pos- 
itive people's free thoughts and images about their desired 
futures, the more they failed to exert the necessary effort to 
attain these futures and the less successful they were — over 
the course of few weeks to several years. We then presented 



the strategy of mental contrasting that uses free thoughts 
and images to achieve prudent (expectancy-dependent) behav- 
ior change, regardless of whether the strategy is induced or 
used spontaneously. Mental contrasting, a conscious, and cog- 
nitively demanding strategy develops its effects on behavior 
change through non-conscious cognitive and motivational mech- 
anisms, as well as by equipping people to effectively respond to 
set-backs. 

Recent intervention studies show that mental contrasting can 
be easily taught and applied; it can be used by people of all ages 
and backgrounds to master their every-day life and fulfill their 
long-term wishes. Mental contrasting is particularly effective in 
providing sustained behavior change when combined with form- 
ing implementation intentions. The self-regulation strategy of 
mental contrasting adds to the traditional methods of behavior 
change. The latter have focused on changing people's beliefs as 
well as the content and structure of their goals (for a review, see 
Bargh et al., 2010). Mental contrasting, in contrast, focuses on the 
stream of thought people generate in response to identifying the 
outcome of their dearest wishes and the obstacles that hold them 
back from fulfilling these wishes. Importantly, the findings under- 
pin the assumption that the content of mind wandering is worth 
examining in order to better understand how behavior change 
comes about. 



REFERENCES 

Achtziger, A., Fehr, T., Oettingen, G., 
Gollwitzer, P. M., and Rockstroh, 
B. (2009). Strategies of inten- 
tion formation are reflected 
in continuous MEG activity. 
Soc. Neurosci. 4, 11-27. doi: 
10.1080/17470910801925350 

Adriaanse, M. A., Oettingen, G., 
Gollwitzer, P. M., Hennes, E. P., de 
Ridder, D. T. D., and de Witt, J. B. 
F. (2010). When planning is not 
enough: fighting unhealthy snack- 
ing habits by mental contrasting 
with implementation intentions 
(MCII). Eur. J. Soc. Psychol. 40, 
1277-1293. doi: 10.1002/ejsp.730 

Adriaanse, M. A., de Ridder, 
D. T. D., and Voorneman, I. 
(2013). Improving diabetes self- 
management by mental contrasting. 
Psychol. Health 28, 1-12. doi: 
10.1080/08870446.2012.660154 

Antrobus, J. S. (1968). Information 
theory and stimulus-independent 
thought. Br. J. Psychol. 59, 
423-430. doi: 10. 1 1 1 l/j.2044- 
8295.1968.tb01157.x 

Baird, B., Smallwood, J., and Schooler, 
J. W. (2011). Back to the future: 
autobiographical planning and 
the functionality of mind- 
wandering. Conscious. Cogn. 20, 
1604-1611. doi: 10.1016/j.concog. 
2011.08.007 

Bargh, J. A., Gollwitzer, P. M., and 
Oettingen, G. (2010). "Motivation" 
in Handbook of Social Psychology, 



5th EdtU, eds S. Fiske, D. T. Gilbert, 
and G. Lindzay (New York, NY: 
Wiley), 268-316. 

Berntsen, D., and Jacobsen, A. S. 
(2008). Involuntary (sponta- 
neous) mental time travel into 
the past and future. Conscious. 
Cogn. 17, 1093-1104. doi: 
10.1016/j.concog.2008.03.001 

Christiansen, S., Oettingen, G., 
Dahme, B., and Klinger, R. 

(2010) . A short goal-pursuit 
intervention to improve physical 
capacity: a randomized clini- 
cal trial in chronic back pain 
patients. Pain 149, 444-452. doi: 
10.1016/j.pain.2009.12.015 

D'Argembeau, A., Renaud, O., and Van 
Der Linden, M. (2011). Frequency, 
characteristics and functions of 
future-oriented thoughts in daily 
life. Appl. Cogn. Psychol. 25, 96-103. 
doi: 10.1002/acp.l647 

Duckworth, A. L., Grant, H., Loew, B., 
Oettingen, G., and Gollwitzer, P. M. 

(2011) . Self- regulation strategies 
improve self-discipline in adoles- 
cents: benefits of mental contrasting 
and implementation intentions. 
Educ. Psychol. 31, 17-26. doi: 
10.1080/01443410.2010.506003 

Duckworth, A. L., Kirby, T. A., 
Gollwitzer, A., and Oettingen, G. 
(2013). From fantasy to action: 
mental contrasting with implemen- 
tation intentions (MCII) improves 
academic performance in chil- 
dren. Soc. Psychol. Person. Sci. doi: 



10.1177/1948550613476307. [Epub 
ahead of print]. 
Gawrilow, C, Morgenroth, K., Schultz, 
R., Oettingen, G., and Gollwitzer, 
P. M. (2013). Mental contrast- 
ing with implementation inten- 
tions enhances self-regulation of 
goal pursuit in schoolchildren at 
risk for ADHD. Motiv. Emot. 37, 
134-145. doi: 10.1007/sll031-012- 
9288-3 

Giambra, L. M. (1995). A laboratory 
method for investigating influences 
on switching attention to task- 
unrelated imagery and thought. 
Conscious. Cogn. 4, 1-21. doi: 
10.1006/ccog.l995.1001 

Gollwitzer, A., Oettingen, G., Kirby, 
T. A., Duckworth, A. L., and 
Mayer, D. (2011). Mental con- 
trasting facilitates academic 
performance in school children. 
Motiv. Emot. 35, 403-412. doi: 
10.1007/sll031-011-9222-0 

Gollwitzer, P. M. (1993). Goal achieve- 
ment: the role of intentions. Eur. 
Rev. Soc. Psychol. 4, 141-185. doi: 
10.1080/14792779343000059 

Gollwitzer, P. M. (1999). 
Implementation intentions: strong 
effects of simple plans. Am. Psychol. 
54, 493-503. doi: 10.1037/0003- 
066X.54.7.493 

Gollwitzer, P. M., and Sheeran, P. 
(2006). Implementation inten- 
tions and goal achievement: a 
meta-analysis of effects and pro- 
cesses. Adv. Exp. Soc. Psychol. 38, 



69-119. doi: 10.1016/S0065-2601 
(06)38002-1 
Houssais, S., Oettingen, G., and 
Mayer, D. (2013). Using mental 
contrasting with implementa- 
tion intentions to self-regulate 
insecurity-based behaviors in 
relationships. Motiv. Emot. 37, 
224-233. doi: 10.1007/sl 1031-012- 
9307-4 

Johannessen, K. B., Oettingen, G., and 
Mayer, D. (2012). Mental contrast- 
ing of a dieting wish improves self- 
reported health behaviour. Psychol 
Health 27, 43-58. doi: 10.1080/ 
08870446.2011.626038 

Kane, M. J., Brown, L. H., McVay, 
J. C, Silvia, P. J., Myin-Germeys, 
I., and Kwapil, T. R. (2007). For 
whom the mind wanders, and when: 
an experience-sampling study of 
working memory and executive 
control in daily life. Psychol. Sci. 
18, 614-621. doi: 10.1 1 1 l/j.1467- 
9280.2007.01948.x 

Kappes, A., Singmann, H., and 
Oettingen, G. (2012a). Mental 
contrasting instigates goal pursuit 
by linking obstacles of reality with 
instrumental behavior. /. Exp. 
Soc. Psychol. 48, 811-818. doi: 
10.1016/j.jesp.2012.02.002 

Kappes, A., Oettingen, G., and Pak, 
H. (2012b). Mental contrasting and 
the self-regulation of responding 
to negative feedback. Pers. Soc. 
Psychol. Bull. 38, 845-857. doi: 
10.1177/0146167212446833 



Frontiers in Psychology | Perception Science 



September 201 3 | Volume 4 | Article 562 | 4 



Oettingen and Schworer 



Mind wandering and behavior change 



Kappes, A., Wendt, M., Reinelt, X, 
and Oettingen, G. (2013). Mental 
contrasting changes the meaning 
of reality. /. Exp. Soc. Psychol. 49, 
797-810. doi: 10.1016/j.jesp.2013. 
03.010 

Kappes, H. B., and Oettingen, G. 
(2011). Positive fantasies about 
idealized futures sap energy. /. Exp. 
Soc. Psychol. 47, 719-729. doi: 
10.1016/j.jesp.2011.02.003 

Kappes, H. B., Oettingen, G., and 
Mayer, D. (2012). Positive fantasies 
predict low academic achievement 
in disadvantaged students. Eur. 
J. Soc. Psychol. 42, 53-64. doi: 
10.1002/ejsp.838 

Kappes, H. B., Oettingen, G., Mayer, 
D., and Maglio, S. (2011). Sad 
mood promotes self- initiated men- 
tal contrasting of future and real- 
ity. Emotion 11, 1206-1222. doi: 
10.1037/a0023983 

Kappes, H. B., Sharma, E., and 
Oettingen, G. (2013). Positive 
fantasies dampen charitable giv- 
ing when many resources are 
demanded. /. Consum. Psychol. 23, 
128-135. doi: 10.1016/j.jcps.2012. 
02.001 

Killings worth, M. A., and Gilbert, D. 
T. (2010). A wandering mind is an 
unhappy mind. Science 330, 932. 
doi: 10.1126/science.ll92439 

Kirk, D., Oettingen, G., and Gollwitzer, 
P. M. (2011). Mental contrasting 
promotes integrative bargaining. 
Int. J. ConfL Manage. 22, 324-341. 
doi: 10.1108/10444061111171341 

Kirk, D., Oettingen, G., and Gollwitzer, 
P. M. (2013). Promoting integrative 
bargaining: mental contrasting with 
implementation intentions. Int. J. 
Confl. Manage. 24, 148-165. doi: 
10.1108/10444061311316771 

Klinger, E. (1975). Consequences of 
commitment to and disengagement 
from incentives. Psychol. Rev. 82, 
1-25. doi: 10.1037/h0076171 

Klinger, E. (2009). "Daydreaming and 
fantasizing: Thought flow and moti- 
vation," in Handbook of Imagination 
and Mental Simulation, eds K. D. 
Markman, W. M. P. Klein, and J. 
A. Suhr (New York, NY: Psychology 
Press), 225-239. 

Klinger, E. (1990). Daydreaming: Using 
Waking Fantasy and Imagery for 
Self- Knowledge and Creativity. Los 
Angeles, CA: Tardier. 



Mar, R. A., Mason, M. E, and Litvack, 
A. (2012). How daydreaming 
relates to life satisfaction, lone- 
liness, and social support: the 
importance of gender and day- 
dream content. Conscious. Cogn. 21, 
401^07. doi: 10.1016/j.concog. 
2011.08.001 

Oettingen, G. (2000). Expectancy 
effects on behavior depend on 
self-regulatory thought. Soc. Cogn. 
18, 101-129. doi: 10.1521/soco. 
2000.18.2.101 

Oettingen, G. (2012). Future thought 
and behaviour change. Eur. 
Rev. Soc. Psychol. 23, 1-63. doi: 
10.1080/10463283.2011.643698 

Oettingen, G., and Mayer, D. (2002). 
The motivating function of think- 
ing about the future: expectations 
versus fantasies. /. Pers. Soc. Psychol. 
83, 1198-1212. doi: 10.1037/0022- 
3514.83.5.1198 

Oettingen, G., Mayer, D., and 
Brinkmann, B. (2010). Mental 
contrasting of future and reality: 
managing the demands of everyday 
life in health care professionals. 
/. Pers. Psychol. 9, 138-144. doi: 
10.1027/1866-5888M000018 

Oettingen, G., Mayer, D., Sevincer, A. 
T., Stephens, E. J., Pak, H., and 
Hagenah, M. (2009). Mental con- 
trasting and goal commitment: the 
mediating role of energization. Pers. 
Soc. Psychol. Bull. 35, 608-622. doi: 
10.1177/0146167208330856 

Oettingen, G., Pak, H., and Schnetter, 
K. (2001). Self-regulation of goal 
setting: turning free fantasies about 
the future into binding goals. J. Pers. 
Soc. Psychol. 80, 736-753. doi: 
10.1037/0022-3514.80.5.736 

Oettingen, G., and Wadden, T. A. 
(1991). Expectation, fantasy, and 
weight loss: is the impact of posi- 
tive thinking always positive? Cog. 
Therapy Res. 15, 167-175. doi: 
10.1007/BF01173206 

Schooler, J. W., Smallwood, J., 
Christoff, K., Handy, T. C, Reichle, 
E. D., and Sayette, M. A. (2011). 
Meta-awareness, perceptual decou- 
pling and the wandering mind. 
Trends Cogn. Sci. 15, 319-326. doi: 
10.1016/j.tics.2011.05.006 

Sevincer, A. X, and Oettingen, G. 
(2013). Spontaneous mental 
contrasting and selective goal 
pursuit. Pers. Soc. Psychol. Bull. 



39, 1240-1254. doi: 10.1177/ 
0146167213492428 
Sheeran, P., Harris, P., Vaughan, J., 
Oettingen, G., and Gollwitzer, P. 
M. (2013). Gone exercising: men- 
tal contrasting promotes physical 
activity among overweight, middle- 
aged, low-SES fisherman. Health 
Psychol. 32, 802-809. doi: 10.1037/ 
a0029293 

Singer, J. L. (1966). Daydreaming: An 
Introduction to the Experimental 
Study of Inner Experience. New York, 
NY: Random House. 

Smallwood, J. (2010). Why the global 
availability of mind wandering 
necessitates resource competition: 
reply to McVay and Kane (2010). 
Psychol. Bull. 136, 202-207. doi: 
10.1037/a0018673 

Smallwood, J., Nind, L., and O'Connor, 
R. C. (2009a). When is your head at? 
An exploration of the factors associ- 
ated with the temporal focus of the 
wandering mind. Conscious. Cogn. 
18, 118-125. 

Smallwood, J., Fitzgerald, A., Miles, 
L. K., and Phillips, L. H. (2009b). 
Shifting moods, wandering minds: 
negative moods lead the mind to 
wander. Emotion 9, 271-276. doi: 
10.1037/a0014855 

Smallwood, J., and O'Connor, R. C. 
(2011). Imprisoned by the past: 
unhappy moods lead to a retro- 
spective bias to mind wandering. 
Cogn. Emot. 25, 1481-1490. doi: 
10.1080/02699931.2010.545263 

Smallwood, J., and Schooler, J. 
W. (2006) . The restless mind. 
Psychol. Bull. 132, 946-958. doi: 
10.1037/0033-2909.132.6.946 

Song, X., and Wang, X. (2012). Mind 
wandering in Chinese daily lives- 
an experience sampling study. PLoS 
ONE 7:e44423. doi: 10.1371/jour- 
nal.pone.0044423 

Stadler, G., Oettingen, G., and 
Gollwitzer, P. M. (2010). 
Intervention effects of infor- 
mation and self-regulation on 
eating fruits and vegetables over two 
years. Health Psychol. 29, 274-283. 
doi: 10.1037/a0018644 

Stadler, G., Oettingen, G., and 
Gollwitzer, P. M. (2009). Physical 
activity in women: effects of a 
self-regulation intervention. Am. J. 
Prev. Med. 36, 29-34. doi: 10.1016/j. 
amepre.2008.09.021 



Stawarczyk, D., Majerus, S., Maj, 
M., Van der Linden, M., and 
D'Argembeau, A. (2011). Mind- 
wandering: phenomenology and 
function as assessed with a novel 
experience sampling method. Acta 
Psychol. 136, 370-381. 

Teasdale, J. D., Dritschel, B. H., Taylor, 
M. J., Proctor, L., Lloyd, C. A., 
Nimmo-Smith, I., et al. (1995). 
Stimulus-independent thought 
depends on central executive 
resources. Mem. Cogn. 23, 551-559. 
doi: 10.3758/BF03197257 

Webb, X L., and Sheeran, P. (2006). 
Does changing behavioral inten- 
tions engender behavior change? 
A meta-analysis if the experimen- 
tal evidence. Psychol. Bull. 132, 
249-268. doi: 10.1037/0033-2909. 
132.2.249 

Wegner, D. M. (1997). When the 
antidote is the poison: ironic mental 
control processes. Psychol. Sci. 
8, 148-150. doi: 10.1 1 1 l/j.1467- 
9280.1997.tb00399.x 

Conflict of Interest Statement: The 

authors declare that the research 
was conducted in the absence of any 
commercial or financial relationships 
that could be construed as a potential 
conflict of interest. 

Received: 04 June 2013; paper pend- 
ing published: 18 June 2013; accepted: 
07 August 2013; published online: 02 
September 2013. 

Citation: Oettingen G and Schworer B 
(2013) Mind wandering via mental con- 
trasting as a tool for behavior change. 
Front. Psychol. 4:562. doi: 10.3389/ fpsyg. 
2013.00562 

This article was submitted to Perception 
Science, a section of the journal Frontiers 
in Psychology. 

Copyright © 2013 Oettingen and 
Schworer. This is an open-access article 
distributed under the terms of the 
Creative Commons Attribution License 
(CC BY). The use, distribution or repro- 
duction in other forums is permitted, 
provided the original author(s) or licen- 
sor are credited and that the original 
publication in this journal is cited, in 
accordance with accepted academic prac- 
tice. No use, distribution or reproduction 
is permitted which does not comply with 
these terms. 



www.frontiersin.org 



September 2013 | Volume 4 | Article 562 | 5 



